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$z:$ $[0,1]arrow \mathbb{C}$ 2
$\int_{0}^{1}|$ z(t)l $|^{2}dt<$ op
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Hilbert $L^{9}\sim$ $[0,1]$ Hilbert
$e_{k}(t)=e^{2\pi}$ik $t$ , $(0\leq t\leq 1;k\in \mathbb{Z})$
$\{e_{k}\}_{k\in \mathrm{Z}}$ $z$ Fourier
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$\int_{0}^{1}z_{m}’(t)dt$ $=$ $\int_{0}^{1}\sum_{k=-m}^{m}"’(k)e^{2\pi ikt}dt$
























$\sim\vee’(k)\wedge$ $=$ $\int_{0}^{1}e^{-2\pi ik\mathrm{t}}z’(t)dt$





$t$ , $(k=0)$ ,
$\frac{1}{2\pi ik}e^{2\pi ikt}$ , $(k\neq 0)$
$\int_{0}^{t}z_{m}’(t)dt=(z(1)-z\langle 0))t+$ ( $z(1)-$ z(0)) $\sum m\frac{e^{2\pi ikt}}{2\pi ik}+\sum_{k=-m}^{m}\hat{z}$(k)e
$2\pi i$Jc $t- \int_{0}^{1}z(t)dt$
$|k|=1$
$z(0)+(z(1)-z(0))t+(z(1)-z(0)) \sum_{|k|=1}^{m}$ $\frac{e^{2\pi ikt}}{2\pi ik}+z_{m}(t)-\int_{0}^{1}$ z(t) .. . $(*)$
$w(t)=z(t)-$ (z $(1)-$ z(0)) $t-z(0)$
$w(0)=w(1)=0$ $w$ Fourier
$\hat{w}(k)=\hat{z}(k)-(z(1)-z(0))\int_{0}^{1}e^{-2\pi}:kt$tdt-z $(0) \int_{0}^{1}e^{-2r}d:ktt$ , $(k\in \mathbb{Z})$
$\hat{w}(0)=\hat{z}(0)-\frac{z(1)-z(0)}{2}-z(0)=\hat{z}(0)-\frac{z(1)+z(0)}{2}$
$k\neq 0$




$w_{m}(t)=z_{m}(t)+(z(1)-z(0)) \sum_{|k|=1}^{m}\frac{e^{2\pi jkt}}{2\pi ik}-\frac{z(1)+z(0)}{2}$
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$e_{m}(t)=t^{m}$ , $m=0,1,2,$ . ..
Haar
$e_{2^{n}+k}(t)=\{$
1, $\frac{k}{2^{m}}\leq t<-k\pm 2^{m}1$
0, otherwise
$(m=0,1,2, \ldots ; k=0,1, \ldots, 2^{m}-1)$
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( $\{e_{0}, e_{1}, \ldots, e_{m-1}\}\subseteq L^{2}[0,1]$
$z\succ t$ ( $\langle e_{0}|z\rangle$ , $\langle$ e1 $|z\rangle$ , . . . , $\langle$e$m-1$ $|z\rangle$ )
$A$ : $L^{2}[0,1]$ $arrow \mathbb{C}^{m}$ $A^{\uparrow}$ : $\mathbb{C}^{m}arrow L^{2}[0,1]$
$A^{\uparrow}A:L^{2}[0,1]arrow L^{2}[0,1]$ $\{e_{0}, e_{1}, \ldots, \mathrm{e}_{m-1}\}$
$t_{\mathrm{s}\mathrm{t}\mathrm{a}\mathrm{r}\mathrm{t}}=t0<t1$ $<$ . . . $<t_{n-1}=t_{\mathrm{e}\mathrm{n}\mathrm{d}}$
$\mathbb{C}^{n}$ $\mathrm{v}$
$\mathrm{v}=$ $(v_{0}, v_{1}, . . . , v_{n-1})=(z(t_{0}), z(t1),$
$\ldots,$
$z(t_{n-1}))$
$\{e0, e_{1}, \ldots, e_{m-1}\}$
$\mathrm{e}_{i}=$ $(e_{i_{1}0}, e:,1, . .., e:,n-1)=$ ( $e_{1}.$ (to), $e_{i}(t_{1}),$ $\ldots,$ $e_{m-1}(t_{n-1})$), $(i=0,1, \ldots, m-1)$
A
$\mathrm{A}=\{\begin{array}{lllll}e\mathrm{o}_{\prime}\mathrm{o} e_{0,1} e_{0_{\prime}n-1}e_{1,0} e_{1_{\prime}1} \ddots e_{1_{\prime}n-1}\vdots \vdots \ddots \vdots e_{m-1,0} e_{m-1,1} e_{m-1_{\prime}n-1}\end{array}\}$
A $\mathrm{A}\dagger$
$\mathrm{v}\mathrm{A}^{*}$A$\uparrow*=\mathrm{v}\mathrm{A}^{\uparrow}$A $(***)$
( $*$ ) $\text{ }$ $\mathrm{v}$ $\{\mathrm{e}_{0}, \mathrm{e}_{1}, \ldots, \mathrm{e}_{m-1}\}$
$\mathrm{A}^{\uparrow*}=\{\begin{array}{lllll}f_{0_{\mathrm{I}}0} f_{0,1} f_{0,n-1}f_{1_{\prime}0} f_{1_{\prime}1} \ddots f_{1_{\prime}n-1}\vdots \vdots \ddots \vdots f_{m-1,0} f_{m-1,1} f_{m-1,n-1}\end{array}\}$
$\mathrm{f}_{}=$ ( $f_{i,0},$ $f$i,1) $\ldots,$ $f;,n-1)$ , $(i=0,1, \ldots, m-1)$
$(***)$
$\sum_{k=0}^{m-1}\langle \mathrm{e}_{k}|\mathrm{v}\rangle \mathrm{f}_{k}=\sum_{k=0}^{m-1}\langle \mathrm{f}_{k}|\mathrm{v}\rangle \mathrm{e}_{k}$
$\{\mathrm{e}_{0}, \mathrm{e}_{1}, \ldots, \mathrm{e}_{m-1}\}$ $\mathrm{v}$
$\{\mathrm{e}_{0}, \mathrm{e}_{1}, \ldots, \mathrm{e}_{m-1}\}$ $\mathrm{e}_{k}$
$\langle \mathrm{f}_{k}|\mathrm{v}\rangle$
$\{\mathrm{e}_{0}, \mathrm{e}_{1}, \ldots, \mathrm{e}_{m-1}\}$
$\{\langle \mathrm{f}0|\mathrm{v}\rangle, \langle \mathrm{f}_{1}|\mathrm{v}\rangle, \ldots, \langle \mathrm{f}_{m-1}|\mathrm{v}\rangle\}$ $\mathrm{v}$ $\{\mathrm{e}_{0)}\mathrm{e}_{1}, \ldots, \mathrm{e}_{m-1}\}$
$\{\mathrm{e}_{0}, \mathrm{e}_{1}, \ldots, \mathrm{e}_{m-1}\}$ $\mathrm{f}_{k}=\mathrm{e}_{k}(k=0, \ldots, m-1)$
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$v= \sum_{k=-\infty}^{\infty}\langle e_{k}|v\rangle e_{k}$
Fourier Perseval
$||$v $||^{2}= \sum_{k=-\infty}^{\infty}|\langle$e$k|v\rangle$ $|^{2}$
$\theta^{\mathrm{i}}\text{ }\mathrm{f}\backslash rightarrow t\text{ ^{}\vee}\mathrm{C}_{\text{ }}$
$p_{k}= \frac{|\langle e_{k}|z\rangle|^{2}}{||v||^{2}}$ , $k\in \mathbb{Z}$
212
$p=$ $(\ldots,p- 1,p_{0},p_{1},p_{2}, \ldots)$















$m=256,1$28,64, 32, 16, 8, 4, 2, 1, 0
843851206659, 743699605519, 63851247849, 537973143625, 433385826257, 357958881023,
258333074983, 207500184344, 152890228363, 0.0
0
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